Objective: Studies exploring neurophysiological correlates of main psychiatric disorders have commonly used event-related potentials (ERP) during a visual or an auditory oddball task. The main results concern modulations of the P3b amplitude and/or latency. The present study aims to increase the clinical sensitivity of these P3b modulations by using a more ecological oddball design, using synchronized pairs of audio-visual emotional stimuli. Method: Two groups of healthy participants, one composed of controls and the other of students displaying anxious and depressive tendencies completed visual, auditory and audio-visual (cross-modal) oddball tasks, in which they had to detect deviant happy and sad stimuli among neutral ones as quickly as possible. Behavioral performance and P3b ERP data were analyzed. Results: Subjects displaying anxious and depressive tendencies exhibited lower P3b amplitude than the controls, but only in the cross-modal oddball task. Conclusions: Although the two groups of subjects differed in their levels of co-morbid anxiety and depression, unimodal visual and auditory oddball tasks did not allow us to detect this difference by P3b amplitude modulations, but the cross-modal task did. Significance: These results suggest that a cross-modal oddball design should be used in future studies to increase the sensitivity of the P300 amplitude differences between healthy participants and those with clinical symptoms.
Introduction
The specialty of electrophysiology is to offer tools that can monitor the brain's electrical activity with a high temporal resolution (up to 1 ms). Cognitive event-related potentials (ERPs) allow us to monitor brain activity, ranging from sensory to higher cognitive processes, during the entire information-processing stream. Therefore, during a cognitive task, ERPs allow the electrophysiological component representing the onset of a dysfunction to be identified, and then the impaired cognitive stages to be inferred (Rugg and Coles, 1995) . Today a growing literature shows that specific psychiatric disorders exhibit abnormal ERPs' components in particular conditions (e.g., Polich and Herbst, 2000) and at different latencies (e.g., Campanella and Philippot, 2006) . Numerous studies have identified a number of early and late neuroelectric features that seem to be anomalous in various psychiatric populations. Indeed, for instance, many studies have investigated whether early deficits can be evidenced on the information-processing stream in schizophrenia. In keeping with this, schizophrenic patients showed a reduction of the mismatch negativity (MMN) (Javitt et al., 1994), a negativity over fronto-central brain regions, recorded around 200 ms in response to auditory stimuli presenting a physical deviance (loudness, duration, frequency) as compared to a standard one, which is independent of attention and seems to reflect an automatic deviance detecting process of the auditory sensory cortex (see Näätänen et al., 2007, for a review) . This indicates that a neurophysiological deficit in schizophrenia can be found already at the level of the sensory cortex. Moreover, this is also true in the visual domain, as a study of ours (Campanella et al., 2006) confirmed earlier results obtained by Foxe et al. (2001) showing that early visual components, such as the P100, the N100 and the N170, displayed reduced amplitude and longer latencies in schizophrenic patients. However, in many of these studies, the primary and most reported finding is P300 abnormalities (see Hansenne, 2006 for a review).
